[13C]Methylated ribonuclease A. 13C NMR studies of the interaction of lysine 41 with active site ligands.
A unique resonance in the 13C NMR spectrum of [13C]methylated ribonuclease A has been assigned to a N epsilon, N-dimethylated active site residue, lysine 41. The chemical shift of this resonance was studied over the pH range 3 to 11, and the titration curve showed two inflection points, at pH 5.7 and 9.0. The higher pKa, designated pKa1, was assigned to the ionization of the lysyl residue itself while the pKa of 5.7, designated pKa2, was assigned on the basis of its pKa to the ionization of a histidyl residue which is somehow coupled to lysine 41. Both pKa values are measurably perturbed by the binding of active site ligands including nucleotides, nucleosides, phosphate, and sulfate. In most cases, the alterations in pKa values induced by the ligands were larger for pKa2. The ligand-induced perturbations in pKa2 generally paralleled those reported for histidine 12, another active site residue (Griffin, J. H., Schechter, A. N., and Cohen, J. S. (1973) Ann. N. Y. Acad. Sci. 222, 693-708). The sensitivity of the N epsilon, N-dimethylated lysine 41 resonance to the histidyl ionization may result from a conformational change in the active site region of ribonuclease which is coupled to the histidyl ionization. This coupling between lysine 41 and another ribonuclease residue, which has not been documented previously, offers new insight into the interrelationship between residues in the active site of this well characterized enzyme.